Prevention of endpoints in primary
biliary cholangitis with ursodeoxycholic
acid: quantifying the benefit

Jorn M Schattenberg

Ursodeoxycholic acid (UDCA) is a hydro-
philic bile acid with an established benefit
for patients suffering from primary biliary
cholangitis (PBC). It was first introduced
in the 60s and took until the late 90s to
demonstrate a survival benefit in large
meta-cohort studies." Since then, UDCA is
the established first-line therapy according
to current guidelines.> The benefit of
UDCA is multidimensional, and patients
receiving  UDCA experience increased
transplant-free survival, a decreased risk
of hepatocellular carcinoma and poten-
tially improved quality of life.>” The
survival benefit is predicted by a number
biochemical — markers  that  reflect
cholestasis and that are accepted surro-
gates of the treatment response—a fact
that has accelerated drug development
and approval. Interestingly, even patients
who are considered incomplete responders
to UDCA—characterised by persistently
elevated alkaline phosphates levels (ALPs)
or abnormal bilirubin—a survival benefit
compared with patients that are not on
UDCA can be detected.* The mechanism
by which UDCA mediates these effects are
numerous and involve: (1) protection of
chonlangiocytes from cytotoxic hydro-
phobic bile acids, (2) increased hepatobi-
liary secretion of bile components and (3)
protection of hepatocytes from bile acid-
induced apoptosis. UDCA enrichment in
the bile is linear to the administered dose
and thus a sufficient dose—typically
ranging between 13 mg/kg and 15 mg/kg
bodyweight—is required to achieve thera-
peutic efficacy. The safety profile of UDCA
is positive with only few patients experi-
encing dyspepsia, lose stools or mild diar-
rhoea. Therefore, all patients diagnosed
with PBC according to current criteria
should be started on UDCA as primary
treatment immediately.

More recently, second-line therapies—
including bezafibrate and the steroidal
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FXR-agonist obeticholic acid (OCA)—
have been trialled in patients with an
incomplete treatment response to UDCA.
It is important to note that these patients
experience an excess of clinically rele-
vant endpoints and therefore are at need
of additional therapy. In the respective
pivotal trials, the addition of these drugs
to UDCA lead to an incremental treat-
ment response according to the particular
endpoint of 31% for bezafibrate at 2 years
and 47% for OCA at 1year.®” Importantly,
these drugs also introduce additional side
effects with pruritus and low density
lipoprotein (LDL) cholesterol elevations
occurring from OCA and increased serum
creatinine and myalgia from bezafibrate.®”
Nonetheless, based on the prognostic rele-
vance of persistently elevated ALP and/or
bilirubin levels in patients with PBC, these
adjunctive therapies are needed in a subset
of patients with PBC.

In order to quantify and support
the benefit from UDCA, Harms and
colleagues® explored the number-needed
to treat (NNT) with UDCA to prevent
adverse outcome in PBC in an article
published in Gut. The authors used the

large and well-characterised Global PBC
Study Group database to calculate the
NNT at 5 yearsand 10 years (NNT 5y/10y)
in order to prevent one liver transplanta-
tion or death. The study included a total
of 3902 patients with a median follow-up
time of 7.8 years from this unique cohort.
Only 59.1% of the patients achieved an
optimal biochemical response to UDCA
with ALP <1.67 Xupper limit of normal
(ULN) at 1year. The corresponding 5-year
and 10-year liver transplantation- -free
survival rates were 94.0% and 84.7% in
this group. In contrast, patients with an
ALP >1.67ULN exhibited 88.0% and
70.9% LT-free survival rates at 5 years
and 10 years. These data highlight one of
the peculiarities of the Global PBC Study
Group cohort that comprises a fairly ‘diffi-
cult’ to treat patient population recruited
at the highly experienced PBC centres
across Europe, Canada and the USA. In a
recent monocentric analysis at a German
tertiary referral and transplant centre, the
rate of complete biochemical response
(defined as ALP <1.67 ULN and bilirubin
<ULN) at 1year was 76%.°

The current study by Harms et al
reports an HR of 0.46 for UDCA use
when compared with patients not on
UDCA and 90.5% of the entire cohort
received UDCA.* In patients not on
UDCA, the historic 5-year LT-free survival
rate was 819% and based on this the NNT
to prevent one LT or death within 5 years
was 11. Unfortunately, the retrospective
nature of the analysis did not allow to
assess why UDCA was not prescribed—a
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Number-needed-to-treat to prevent endpoints across different liver disease according

to the different studies.*"® EV. esophageal varices; HE, hepatic encephalopathy; NSBB, non-
selective beta blocker; PBC, primary biliary cholangitis; PegINF, PEGylated interferon; RBV, ribavirin;
SBP. spontaneous bacterial peritonitis: TVR, telaprevir; UDCA, ursodeoxycholic acid.
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clinical decisions or patient’s preferences
have to be assumed. Nonetheless, these
data are a strong argument supporting
the use of UDCA and quantify the clin-
ical benefit for the first time allowing
for biomedical and statistical assessment
in this orphan disease. Interestingly, the
HR was comparable for patients with and
without cirrhosis. On the other side, the
NNT to prevent one clinically relevant
endpoint was significantly higher in non-
cirrhotic patients (NNT at Sy: 20) when
compared with cirrhotic patients (NNT
at Sy: 4; see figure 1). Also, the clinical
efficacy was higher in patients with ALP
>4x ULN (NNT at 5y: 5) compared
with benefit in patients with ALP <2X
ULN (NNT at Sy: 26) figure 1 Consid-
ering the overall favourable safety profile
of UDCA, these numbers propagate and
underline the recommendation to initiate
treatment in patients diagnosed with PBC
immediately. As a matter of fact, the NNT
declined with increasing treatment dura-
tion. This recommendation is particularly
true when considering that second-line
therapies exhibit a less favourable safety
profile.

To place the reported NNT for UDCA
at 5 years in PBC into context, it can be
compared with what has been reported in
other liver disease (figure 1). Robust data
exist for the use of beta blockers in the
prevention of a first bleeding in cirrhotic
patients in a high-risk category. In a
meta-analysis pooling data of nine trials,
an NNT between 9 and 11 was reported
across different time points.” Compa-
rably, a meta-analysis observed an NNT
of 8 in preventing one additional episode
of spontaneous bacterial peritonitis in
cirrhosis.'” An even lower NNT has been
observed for lactulose in the prevention of
recurrent hepatic encephalopathy coming
down to 4 over up to 20 months of
follow-up.'" Higher NNTs were reported
for less effective therapies including for
peg-interferon, ribavirin and telaprevir
(NNT: 18)'* and peg-interferon and riba-
virin (NNT: 56) in chronic hepatitis C
infection.” It is important to note that the
above detailed numbers do not necessarily
reflect the superiority of one treatment

concept over another. In particular when
the cure from a viral infection is weighted
against the control of a chronic condition
that can impact quality of life independent
of the endpoint accounted for in the NNT
concept. Additionally, the NNT across
different indications is reflecting different
treatment and study durations further
limiting a direct comparison. Nonetheless,
the study by Harms et al is remarkable for
three reasons: (1) quantification of the
clinical benefit supports treatment deci-
sions in this orphan disease, even outside
of expert centres. (2) The NNT—in
particular in advanced disease and incom-
plete responders—underlines the value of
UDCA as a first-line therapeutic option for
the treatment of PBC. From personal expe-
rience, the number of patients reporting
an intolerance to UDCA is low, and they
can be coached in order to increase the
acceptance and potentially overcome this
‘intolerance’ thereby maximising the clin-
ical benefit of first line treatment. (3) With
the availability of second-line therapies,
the published data are a useful tool to
assess the additional benefit of second-line
therapies from a health economic perspec-
tive in the subgroup of patients irrespon-
sive to UDCA.
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